Adenoids have been discussed for many years with reference to their hypertrophy and iesultingobstructive symptoms and to their role as a portal of entry in tuberculosis. One phase entirely neglected has been the bacteriology. The following data represent the first systematic bacteriologic studies of the selected parts of the nasopharynx, the vegetations or adenoids. While many investigations 0t the bacterial flora of the nasopharynx with special reference to the carrier problem have been made, such work has always beell carried out. with cultures obtained with a swab which can at best touch the surface of the vegetations.' These studies cannot be accurate in determining the extent the adeno~ds may harbor bacteria for like in the tonsils the flora of the crypts is different from that of the surface. To obtain more accurate knowledge of the incidence and numbers of the more common microorganisms and to ascertain the extent these organisms flourish in the recesses of the nasopharynx, a study was undertaken of the extirpated adenoids. Histologic studies were made to bring out the cellular changes,. if any, to the presence of the bacteria and to correlate any particular pathologic condition with the character of" the bacterial flora.
The material was obtained from children in the laryngologic ward of the Cook County Hospital during the months from April to November, 1920. The patients, ranging from five to fifteen years of age, were afebrile, with no acute inflamma-tory condition of the respiratory tract, and presented tonsils and'adenoids with varying degrees of hypertrophy. The adenoids were removed under general anesthesia, in most instances with the La Force adenotome.
The vegetations when well removed consisted of a soft mass of lymphoid tissue, varying in size from 0 em. to 10 em. in all diameters. Practically all presented folds of tissue leaving one to five or more clefts of varying depth. In many specimens the folds had become partially united, leaving pits or slits from a few millimeters to a centimeter in length and depth. These pits resembled the tonsillar crypts, but as a rule were not as deep and did not tend to be narrower at the orifice than at the base. Most of the adenoids presented both folds and such cryptlike depressions. Many revealed only the folds, while a few were entirely pitted with the crypts. Gross evidences of pus were not encountered, but occasionally the crypts were filled with soft yellow fatty debris which microscopically consisted of amorphous material, cholesterol crystals and a few epithelial cells, leucocytes anad bacteria. Direct smears from the surface and depths of the vegetations revealed varying numbers of cocci and bacilli and cellular debris. The cocci appeared in short chains, often in pairs, spherical like staphylococci and streptococci, frequently lancet shaped like pneumococci. The bacilli were of different types, some like diphtheroids' and others small pleomorphic, like influenza bacilli. Spirilla were observed in a few instances. The cells were chiefly desquamated epithelium, both of the squamous and cylindrical type, and leucocytes of the small and large mononuclear type, and a few of the polymorphonuclear variety.
The adenoids were collected in sterile gauze and cultures made from them in one to four hours. Macerated specimens were discarded. With a wire loop the surface of the vegetations was scraped and inoculated upon media, and then another culture was made with' material obtained with the loop from the depths between the. folds and the cryptlike depressions. The adenoids of 103 children were thus cultivated upon unheated blood agar and heated blood agar for the influenza bacillus. The adenoids of 100 other children were similarly studied upon Loeffler's serum medium for the diphtheria bacillus.
Every adenoid gave positive growth. The cultures from each adenoid showed several organisms, regardless of the size or structure of the vegetation, occasionally one organism predominating, rarely, however, in pure culture. The incidence of the various bacteria found are indicated in Table 1 .
Hemolytic streptococci (1) occurred in· 61 per cent of the cultures of the depths of the adenoids and in 58 per cent of the cultures from the surface. In 18 instances these organisms were quite numerous, and in three were found in practically pure culture. It is noteworthy that in the specim ens with crypts these streptococci were usually more numerous than in the vegetations without such structures. In their behavior toward carbohydrates and in their pathogenicity for rabbits and mice they correspond with few exceptions to the streptococcus pyogenes group. Streptococci of the viridans type (2) were encountered in 89 per cent. On the basis of carbohydrate fermentation. 30 per cent of the strains were of the streptococcus mitis group, 64 per cent of the streptococcus salivarious, 6 per cent of the streptococcus fecalis. Streptococcus mucosus was noted in 3 per cent. Large moist green colonies corresponding to the socalled Mathers coccus of the recent influenza epidemic occurred in 17 per cent. Pneumococci were found in 65 per cent, in four instances in practically pure culture. Classified according to agglutination with specific type 1, 2 and 3 serums, 85 per cent of the strains~ere 4, 13 per cent type, 3, 2 per cent type 2. Influenza bacilli (3) were identified and isolated from the chocolate medium in 40.9 per cent, frequently in large numbers. They were hemoglobinophilic, pleomorphic and showed the distinctive property of symbiosis. Diphtheria bacilla (4) were recovered in 12 per cent from Loeffler's medium, often in large numbers, and in two instances in pure culture on this medium. Two strains were toxin producing, while the remainder were relatively avirulent. Diphtheroids occurred in 30 per cent and were differentiated by their morphology and inability to ferment the commOn sugars. The staphylococci appeared in 60 per cent, chiefly as the albus type. Gram neg-ative cocci, consisting chiefly' of the micrococcus catarrhalis, micrococus pharyngis siccus and a few like meningococcus, were present altogether in 79 percent. The Friedlander bacillus was found in 14 per cent and the B. fusiformis in 20 per cent of the ten anerobic cultures.
The flora of the nasoph:trynx, as revealed by cultures obtained with the swab, was compared to the flora of the surface and depths of the adenoids. The hemolytic streptococcus was found in 40 per cent of 25 persons in the cultures from the swabs, while the excised adenoids yielded larger numbers in 60 per cent of the same individuals. The greatest incidence ;tnd numbers of bacteria occurred in the depths between the folds and in the crypts of the vegetations, lesser numbers on the surface epithelium and least upon the. swabs of the adenoids in situ.
The excised faucial tonsils of the same individuals were similarly compared and found to be somewhat different in their flora. Hemolytic streptococci occurred in 95 per cent of 21 pairs of tonsils, often in' large numbers, as compared with fewer numbers in 71 per cent of the adenoids. Influenza bacilli were found in 53.9 per cent of 115 pairs of tonsils, whereas they were encountered in 40.9 per cent in the vege": tations. Both adenoids and tonsils yielded the same percentage of diphtheria bacillus (12 per cent), but in considerably larger numbers in the latter. The diphtheroids, on the other hand, were present in only 17 per cent of tonsils, while the ade60ids gave positive results in 30 per cent. From these . results it can be stated that the tonsils harbor greater numbers of hemolytic streptococci, influenza bacilli and diphtheria bacilli, while the adenoids favored the lodgment of the Gram negative cocci and the diphtheroids.
The flora of the nasopharynx was further investigated in children whose adenoids and tonsils had been removed and compared with a similar ({roup in which the adenoids and tonsils were present. Hemolytic streptococci were found in 11 of 27 individuals. without tonsils l40.8 per.cent), as comp ared· with 27Qf 48 with tonsils (·56.3 per"cellt); illfl ll enza bacilli in 8 of 29 tonsillectomized·{26.5pec c_ent), and ill' 17 of 43 nontonsillectomized (39.3 per cent). Pneumococci were found in about the same percentage (32.5 per cent) in both groups. The numbers of all of these organisms were decidedly fewer in the tonsillectomized children. It would seem therefore that the removal of tonsils and adenoids diminishes the incidence of dangerous bacteria, but by no means causes their disappearance. The remaining pitted follicles of the oroand nasopharynx undoubtedly continue to harbor these organisms.
Histologic sections were made of the adenoids from 75 individuals, all of which had been studied bacteriologically with a view of determining if any distinctive cellular reaction resulted as a response to the presence of any particular bacterial flora. The first striking feature is the hyperplasia of the lymphoid tissue, with no other very remarkable changes. The degree of hyperplasia varied in different adenoids. The condition appeared as large follicles with· active germinal centers showing many mitotic figures. The small lymphocyte was very predominant, with an occasional endothelial and· a few polymorphonuclear leucocytes in their midst. In a few instances the endothelial cells seemed to have proliferated, forming small islands of large cells. The follicles made up the greatest part of the vegetation, except in the smaller adenoids, where the diffuse lymphoid tissue equaled or exceeded-the area covered by the follicles.
The folds and cryptlike depressions were lined with epithelium under which lie the lymphoid follicles. The epithelium was chiefly of the stratified columnar ciliated epithelium variety, merging occasionally into the stratified squamous near the ends of the vegetations. The columnar epithelium frequently showed a tendency to become modified, particularly· in the ·deeper portions of the clefts and cypts, into two or three; or even a single layer of columnar cells, especially in specimens with very large follicles located immediately underneath. At times it was difficult to see any .epithelium; the lymphoid tissue apparently lies exposed with no cellular evidences, however, ·of any ulcerative process. Throughout just underneath the epithelium polymorphonuclear leucocytes and plasma cells could be seen in v.arying numbers. Between the folds .and in the depths of the crypts debris consisting of disintegrated epithelial cells with an occasional polymorphonuclear leucocyte and lymphocyte, was often encountered. A few specimens revealed hyaline, pink staining material containing a few cells and bacteria, which material when examined in the fresh specimen was made up of amorphous fatty masses and cholesterol crystals. The epithelium about such masses was usually thin and often squamous in character. In. sections stains by the Gram~Weigert methods bacteria were surprisingly few. An occasional diplococcus or bacillus was found on careful search on the epithelial surface or free in the cellular debris, but was not detected in the depths of the lymphoid tissue.
Connective tissue was variable in amount, appearing in larger amount in the vegetation showing considerable diffuse lymphoid tissue. Plasma cells and eosinophiles were often seen in the connective tissue, especially about the blood vessels. At t~e base of the vegetations mucous glands frequently occurred.
No striking pathologic changes could be ascribed to any flora or organism. The adenoids with deeper folds and many crypts, particularly those containing amorphous and cellular debris, as a rule harbored larger numbers of bacteria, especially hemolytic streptococci. For the most part hi'stologically the specimens were uniform in their appearance, regardless of the character of the flora, Every adenoid presented evidences of chronic inflammatory change no greater in degree than the changes that are present in the lymphoid tissues in close proximity to the mucous rttembranesof the normal individual. In none were found acute cellular reactions to the presence of the organisms that lie in close contact with the vegetations.
In the great majority of individuals bacteria apparently lie dormant as saprophytes in the adenoids without exciting acute local or general symptoms. These organisms may stimulate gradually hyperplasia with plasma cell and slight leucocytic irifiltration. Like> irithe tonsil, a variety of dangerbus 'bactetia> exist with6utharm tc,"the individual as long as the resistance of the local tissues and of the body is good. In the course of acute infections involving the respiratory passages, as in the exanthemata, influenza and other diseases, the local resistance of the tissues becomes lowered in some unknown way by the primary virus or parasitis bacterium, and the general resistance is dimip.ished by the acute toxemia. Under these conditions the saprophytic organisms no longer lie dormant but become invaders growing rapidly in neighhoring tissues, into the blood and lymph stream, with the resultant serious complications. In this way the streptococcus, influenza bacillus and other bacteria give rise to the secondary infections of the lungs, heart, the middle ear, the accessory sinuses"meninges and other parts of the body. I From these studies it 'is well to recognize that the nasopharyngeal vegetations should be regarded not only as hyperplastic obstructive masses but also as foci like the tonsils, where dangerous bacteria are' lodged. This conception is to be borne in mind in connection with the treatment of diphtheria carriers where the removal of the adenoids as well as the tonsils frequently terminates the carrier state. In the treatment of the metastatic .infections, such as endocarditis and arthritis, the adenoids should be regarded as possible foci of infection. Although probably not as important in this respect as the faucial tonsils, the adenoids are to be looked upon as a portal of entry of many acute and chronic diseases. 
